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1 . Title of the Invention 

MANUFACTURING METHOD OF LIQUID CRYSTAL DISPLAY PANEL 

2. Scope of Claim 

A manufacturing method of a liquid crystal display panel having a liquid crystal 
layer showing an electrooptic effect between two electrode boards, among which at 
least one board is transparent, characterized by printing a photocurable resin having a 
spacer material mixed therein on one of said two electrode boards as a seal to be open 
partly; hardening the printed photocurable resin by ultraviolet rays; dropping a liquid 
crystal within the seal; printing a photocurable resin having a spacer material mixed 
therein on the other electrode board in a pattern of enclosing said hardened seal that has 
an opening partly; and overlapping and hardening the photocurable resins on the two 
boards. 

3. Detailed Explanation of the Invention 

The present invention relates to a manufacturing method of a liquid crystal 
display panel, especially to a manufacturing method of a liquid crystal display panel 
that does not have a liquid crystal inlet and a structure of sealing up the liquid crystal 
inlet. 

In the conventional manufacturing method of a liquid crystal display panel, the 
inside of a cell having a hole for injecting a liquid crystal is made vacuous; a liquid 
crystal is filled in the inlet; external pressure is provided; and thereby the liquid crystals 
are exchanged inside the cell by the pressure differential. Then, the inlet is sealed up 
with an epoxy resin. 



S58-27126 



However, this conventional method requires a vacuum device, needs several 
processes for sealing up, and thus has a great defect in terms of the cost. 

The object of the present invention is to provide a liquid crystal display panel at 
a low cost, removing such a defect. 

The present invention provides a manufacturing method of a liquid crystal 
display panel having a liquid crystal layer showing an electrooptic effect between two 
electrode boards, among which at least one board is transparent, characterized by 
printing a photocurable resin having a spacer material mixed therein on one of said two 
electrode boards as a seal to be open partly; hardening the printed photocurable resin by 
ultraviolet rays; dropping a liquid crystal within the seal; printing a photocurable resin 
having a spacer material mixed therein on the other electrode board in a pattern of 
enclosing said hardened seal that partly has an opening; and overlapping and hardening 
the photocurable resins on the two boards. 

The present invention will be explained with reference to the drawings on 

below. 

As is illustrated in Fig. 1, a mixture of a photocurable resin and a spacer 
material is printed on one electrode board (1) as a spacer in the illustrated shape. Here, 
the spacer is shaped to partly have an opening. An alumina powder or microperl 

(fll^k), for example, may be used as a spacer material, according to the type of a 
necessary gap. The photocurable resin including a gap material that is printed in the 
shape of a spacer is hardened by ultraviolet rays. A photocurable resin including said 
gap material is printed on the other electrode board as a spacer (6) in the shape of 
enclosing said spacer (5). This spacer (6) does not have an opening portion. Then, a 
necessary amount of a liquid crystal is precisely dropped inside the spacer (5) of the 
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photocured electrode board (1) by a fixed -quantity discharging device. The electrode 
board (2) having said spacer (6) is overlapped and pressurized to the other electrode 
board to make the spacer (6) enclose the spacer (5), as is illustrated in Fig. 2. The 
spacer (6) is hardened by irradiating ultraviolet rays to the opening portion (7) of the 
spacer (5) wherein an extra crystal liquid is filled, and thereby the cell is completed. 
This method does not incur the problem of the conventional structure that the epoxy 
resin used in sealing up contacts a liquid crystal material, is diffused into the liquid 
crystal, scatters the alignment of the liquid crystal or affects electrical characteristics of 
the liquid crystal. Also, an extra liquid crystal that cannot be controlled by the fixed- 
quantity discharging unit is stored in the opening portion (7) of the spacer (5), and air 
bubbles are prevented from remaining inside the cell. Also, the hardening by use of 
the ultraviolet rays is completed in a few seconds, and the period of time, during which 
the ultraviolet rays contact the liquid crystal, is short. Therefore, the alignment of the 
liquid crystal is not scattered, and electrical characteristics of the liquid crystal are not 
affected. Also, it is another advantage of the present invention that even though the 
liquid crystal is weak to the ultraviolet rays, it is not deteriorated by the radiation of the 
ultraviolet rays of a few seconds as explained above. 

As described above, the present invention reduces the number of sealing up 
processes, does not require a vacuum device and therefore provides a liquid crystal 
display panel at a low cost. 

4. Brief Explanation of the Drawings 

Fig. 1 is a perspective view of the manufacturing process of the liquid display 
panel of the present invention. 
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Fig. 2 is a plane figure of the locational relation of the spacer (5) and the 

1 : an electrode board 

2 : an electrode board 

5 : a spacer having an opening portion 
6 : a spacer 



spacer 
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